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splicing system splicing .
$\text{ _{ } _{ } }-$
two-point splicing system
splicing
splicing splice $(y, z)$
( 1)
1: Splicing system
$R$ splicing ($R\subseteq V^{*}\#^{\mathrm{v}^{*}} V^{*}\#^{\mathrm{v}^{*})}$






$V$ $\#$ $ $V$
Splicing $r$
: $r=u_{1}\# u_{2} u_{3}\# u_{4}$ ( $\in$ V*#V*$V*#V*).
$V^{*}$
$\epsilon$ $V$ 4
$w,$ $x,y,$ $z\in V^{*}$ $\vdash_{\Gamma}$
$\sigma(L)$ $=$ $\{y\in V^{*}|(w,.x)\vdash_{r}(y,z)$
or $(w,x)\vdash t(Z,y)$ ,









$(w,x)$ $\vdash_{\mathrm{r}}$ $(y,z)$ .
iff $w=w_{1}u_{1}u_{2}w_{2},$ $x=x_{1}u_{3}u_{4}X_{2}$ ,
$y^{=w_{1}}u_{1}u4x_{2},$ $z=x_{1}u_{3}u_{2^{W_{2}}}$ ,
for some $w_{1},w_{2},x_{1},X_{2}\in V^{*}$ .
$w,x$ $u_{1}u_{2},u_{3}u_{4}$
$\gamma=(V,T,A, R)$ .
$V$ $T$ $(T\subseteq V)_{\text{ }}$
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$L(\gamma)=\sigma^{*}(A)\cap\tau^{*}$ .
$F_{1},$ $F_{2}$ $A\in F_{1},$ $R\in F_{2}$






$L,$ $CF$ $LIN\subset EH(F_{1}, F_{2})\subseteq CF$
Set of splicing rules
$\mathrm{g}\circ$
$.\overline{\infty\epsilon.\mathrm{g}\circ}$






$\text{ }$ ( $RE$
)
3 Two-point splicing system
type I (TPS I system)
3.1






$\#$ , $ $r=u_{1}\# u\# u_{2} v1\# v\# v2$
( $\in$ V*#V*#V*$V*#V*#V*)
2: Two-point splicing system tyPe I
splicing $r=u_{1}\# u\# u_{2} v_{1}\# v\# v_{2}$
$V^{*}\cross V^{*}$ $\vdash_{r}$
$(w,x)$ $\vdash_{r}$ $(y, z)$
iff $w=w_{1}u_{1}uu2w_{2},$ $x=x_{1}v_{1}vv2x2$ ,
$y=w_{1}u_{1}vu_{2}w_{2},$ $z=x_{1}v_{1}\mathrm{c}\iota v_{2^{X}2}$ ,
for some $w_{1},$ $w_{2},$ $x_{1},$ $X_{2}\in V^{*}$ .
Extended $\mathrm{H}$ system $y,$ $z$ $w,$ $x$
splicing
$V$ $R$ splicing $(R\subseteq$
V*#V*#V*$V*#V*#V*) $\sigma_{I}=(V,R)$
TPS Ischeme $L\subseteq V^{*}$
$\sigma t(L),$ $\sigma_{t}^{n}(L),\sigma^{*}I(L)$
$\sigma_{I}(L)$ $=$ $\{y\in V^{*}|(w,x)\vdash_{r}(y, z)$
or $(w, x)\vdash_{\Gamma}(z,y)$ ,
for some $w,$ $x\in L,$ $r\in R,$ $z\in V^{*}$ },
$\sigma_{I}^{0}(L)$ $=$ $L$ ,






$V$ $T$ $(T\underline{\subseteq}V)_{\text{ }}$





$F_{1},$ $F_{2}$ $A\in F_{1},$ $R\in F_{2}$
TPS Isystem $\delta_{I}=(V,T,A, R)$
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( ) TPS Isystem TPS II system




31 $TP_{I}$(FIN, $FIN$) $=RE$ .
( )
$0$ $G=(N, T, P, s)$





$V$ $=$ $N\cup T\cup\{X, \mathrm{Y}\}$
$X,\mathrm{Y}\not\in(N\cup T)$ ,
$A$ $=$ $\{S\}\cup\{X\beta \mathrm{Y}|\alphaarrow\beta\in P\}$,
$R$ $=$ $\{\#\alpha\# x\#\beta\#\mathrm{Y} |\alphaarrow\beta\in P\}$ .
(1) (2)



























(2) $\eta\in(N\cup T)^{*}$ $\eta\in\sigma_{I}^{m}(A)$
(a) $s\Rightarrow\eta G$ $n\leq m$
(b) $\xi\in(N\cup T)^{*}$ $\eta=X\xi Y$
(2)
$(\mathrm{I})m=0$
$\sigma_{I}^{0}(A)=A$ $\eta$ $S$ $X\beta \mathrm{Y}$
$\eta=S$ $s\mathrm{A}_{\eta}G$ (a) $\eta=X\beta Y$
(b) $m=0$
$(\mathrm{I}\mathrm{I})m=k+1(k\geq 0)$




#\alpha #$X#\beta #Y $(\in R)$
$\sigma_{I}^{k}(A)$ (2)
$\eta’\in\sigma_{I}^{k}(A),$ $X\beta Y\in\sigma_{I}^{k}(A),$ $r=$ #\alpha #$X#\beta #Y $(\in$





$X\alpha Y$ $\eta=X\alpha Y$ (2) $(\mathrm{b})$
$\eta\neq X\alpha Y$
$\eta’=X\xi’Y(\xi’\in(N\cup T)^{*})$ $\alpha,$ $\beta\in(N\cup T)*$





$\eta’=\eta 0\alpha\eta 1(\eta_{0}, \eta_{1}\in(N\cup T)^{*})$
$S^{n’}\Rightarrow\eta 0\alpha\eta 1G\Rightarrow lK$}$\beta\eta_{1\eta}=G$ $\eta$ (2) $(\mathrm{a})$
$m=k+1$ (2)
$(\mathrm{I})(\mathrm{I}\mathrm{I})$ (2) ((2) )
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4.1 $TP_{II}$ (FIN, $FIN$) $=RE$ . .
( )
(1) (2) $\mathrm{e}\mathrm{k}\text{ }$
$S\Rightarrow^{*}\eta G$ iff $\eta\in\sigma_{I}^{*}(A)\cap(N\cup T)^{*}$
$L(G)=L(\delta_{t})$
4 Two-point splicing system













$r=u_{1}\# u\# u_{2} v_{1}\# v_{2}$ $\sigma_{II}=(V, R)$
$\sigma_{I}=(V, R)$ TPS II scheme
4.2 TPS II system
$TP_{tI}(F_{1}, F_{\mathit{2}})$ $TPt(F_{1}, F2)$
TPS II system
$G=$ ( $\{S,$ $A,$ $B,C\},T,s$, Pu $\{ABCarrow\epsilon\}$ ) $\text{ }$ Geffert
[2] $T$
$S$ $P$
$Sarrow uSv,$ $Sarrow x\in P(u, v, x\in(T\cup\{A, B, C\})^{+})$
$G$ TPS II system
$\delta_{It}=(V,\tau, A,R)$
$V$ $=$ $\{S_{1}, S2, A, B, c,L, M, X, Y\}\cup T$
$A$ $=$ $\{s_{1}s_{2}\}\cup\{XLus_{1}s_{2}vMY|Sarrow uSv\in P\}$ ,
$\cup\{XLwMY|Sarrow w\in P\}$
$\cup\{XY\}$
$R$ $=$ $\{X\# Lus1s_{2}vM\#\mathrm{Y} S1\# S2|Sarrow uSv\in P\}$
$\cup\{X\# LwM\# Y s1\# S_{2}|Sarrow w\in P\}$
$\cup\{\# ABC\# X\# Y\}$
$\cup${$\# s_{1}L\# x\# Y$, #MS2#$X#Y} .
$f$ : $(\{S, A, B, c\}\cup T)^{*}$ $arrow V^{*}$ $g$ : $V^{*}$ $arrow$
$(\{S, A, B, c\}\cup T)^{*}$
1. $f(\eta)$ $\eta$ $S$ $S_{1}S_{\mathit{2}}$
2. $g(\xi)$ $\xi$ $S_{1}L$ $MS_{2}$
$S_{1}S_{2}$ $S$
(1) (2) ( $\sigma_{II}=(A, R)$
)
(1) $\eta\in(\{S, A, B, \mathit{0}\}\cup T)^{*}$ $s\Rightarrow\eta G$
$f(\eta)\in\sigma_{It}^{*}(A)$
(2) $\xi\in V^{*}$ $\xi\in\sigma_{II}^{m}(A)$
(a) $S\Rightarrow^{*}g(G\xi)$
(b) $\xi’\in V^{*}$ $\xi=X\xi\prime Y$
(1)(2)
(1) $\eta\in(\{S, A, B, c\}\cup T)^{*}$ $s\Rightarrow\eta G$
$f(\eta)\in\sigma_{It}^{*}(A)$
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(i) $Sarrow uSv\in P$ :
$\eta 0,$ $\eta_{1}\in(\{A, B, C\}\cup\tau)^{*}$ $\eta’=\eta 0^{S\eta}\eta 1,=$
$\eta 0uSv\eta_{1}$ $r_{1}=X\# Lus_{1}S_{2}vM\# Y S_{1}\# S_{2}$ ,








(2) $\xi\in V^{*}$ $\xi\in\sigma_{II}^{m}(A)$
(a) $S\Rightarrow^{*}gG(\xi)\text{ }$







(ii) $Sarrow w\in P$ :
$\eta 0,\eta_{1}\in(\{A, B, c\}\cup T)^{*}$ $\eta’=\eta_{\mathit{0}}S\eta_{1}$ ,
$\eta=\eta_{0}w\eta 1$ $r_{1}=X\# LwM\# Y S1\# s2,$ $r_{2}=$









( i) $ABCarrow\epsilon\in P$ :
$\eta 0,\eta_{1}\in(\{A,B, C\}\cup\tau)^{*}$ $\eta’=\eta_{\mathit{0}^{A}}Bc\eta_{1}$ ,
(2)
(I) $m=0$
$\xi\in\sigma_{II}^{0}(A)=A$ $\xi$ $s_{1}s_{2},$ $xLuS1s2vMY$ ,
$XLwM\mathrm{Y},$ $X\mathrm{Y}$
$\xi=S_{1}s2$ (2) $(\mathrm{a})$ $\xi$
(2) $(\mathrm{b})$
(II) $m=k+1(k\geq 0)$








(i) $r=X\# LuS_{1}s_{2}vM\# Y s1\# S2$ :
$r$ $\mu 0,$ $\mu_{1}\in V^{*}$
$\mu=\mu 0S1S_{2}\mu_{1}\text{ }$ $\nu=XLuS1s\mathit{2}vMY$
($\mu$ $\nu$
) $\xi,$ $\zeta$ $XY$ $\xi=XY$
(2) $(\mathrm{b})$ $\xi\neq XY$
$\mu$ (2) $(\mathrm{b})$ $\mu$ $=$
$X\mu’Y(\mu’\in V^{*}.)$ $r$
$\xi=X\xi’\mathrm{Y}(\xi’\in\dot{V}^{*})$




$g(\mu 0s_{1}S_{2}\mu_{1})\Rightarrow g(\mu_{0}s_{1}LuGS_{1}S2vMS_{\mathit{2}}\mu 1)=g(\xi)$
$\xi$ (2) $(\mathrm{a})$
$\xi$ (2)
(\"u) $r=X\# LwM\# Y s_{1}\# S_{2}$ :
$r$ $\mu 0,$ $\mu_{1}\in V^{*}$
$\mu=\mu 0S_{1}S2\mu 1\text{ }$ $\nu=XLwM\mathrm{Y}$
$\xi,$ $\zeta$ $X\mathrm{Y}$ $\xi=X\mathrm{Y}$
(2) $(\mathrm{b})$ $\xi\neq X\mathrm{Y}$
$\mu=X\mu Y’(\mu’\in V^{*})$ $r$
$\xi=X\xi\prime Y(\xi’\in V^{*})$
$\xi$ (2) $(\mathrm{b})$ $S\Rightarrow^{*}g(\mu)G$
$\xi=\mu_{0}s_{1}LwMs_{2}\mu_{1}$ $S\Rightarrow^{*}gG(\mu)=$




$r$ $\mu_{0},$ $\mu_{1}\in V^{*}$
$\mu=\mu 0^{ABc_{\mu 1}}\text{ }$ $\nu=X\mathrm{Y}$




$\xi$ (2) $(\mathrm{b})$ $S\Rightarrow^{*}g(\mu)c$
$\xi=\mu 0\mu 1$ $S\Rightarrow^{*}gG(\mu)=$
$g(\mu 0^{AB}c\mu_{1})\Rightarrow Gg(\mu_{0}\mu 1)=g(\xi)$ $\xi$
(2) $(\mathrm{a})$ $\xi$
(2)
(iv) $r=\#^{s_{1}}L\# x\#\mathrm{Y}$ :
$r$ , $\mu_{1}\in V^{*}$
$\mu=\mu 0S_{1}L\mu 1$ $\nu=X\mathrm{Y}$
$\xi,$ $\zeta$ $.XS_{1}L\mathrm{Y}$ $\xi=XS_{1}L\mathrm{Y}$
(2) $(\mathrm{b})$ $\xi\neq XS_{1}LY$
$\mu=X\mu Y’(\mu’\in V^{*})$ $r$
$\xi=X\xi’Y(\xi’\in V^{*})$
$\xi$ (2) $(\mathrm{b})$ $S\Rightarrow^{*}gG(\mu)$
$\xi=\mu_{0}\mu 1$
$S\Rightarrow^{*}\mathit{9}(\mu)=gG(\mu_{\mathit{0}}s_{1}L\mu_{1})\Rightarrow G$








$TP_{II}$ (FIN, $FIN$) $=RE$
5
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(1) (2)
$\eta\in(\sigma_{tt(A)}^{*}\cap(V-\{X,Y\})^{*})$ iff $S\Rightarrow^{*}gG(\eta)$
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